Interindividual variation in hypoxic ventilatory response: potential role of carotid body.
There is considerable interindividual variation in ventilatory response to hypoxia in humans but the mechanism remains unknown. To examine the potential contribution of variable peripheral chemorecptor function to variation in hypoxic ventilatory response (HVR), we compared the peripheral chemoreceptor and ventilatory response to hypoxia in 51 anesthetized cats. We found large interindividual differences in HVR spanning a sevenfold range. In 23 cats studied on two separate days, ventilatory measurements were correlated (r = 0.54, P less than 0.01), suggesting stable interindividual differences. Measurements during wakefulness and in anesthesia in nine cats showed that although anesthesia lowered the absolute HVR it had no influence on the range or the rank of the magnitude of the response of individuals in the group. We observed a positive correlation between ventilatory and carotid sinus nerve (CSN) responses to hypoxia measured during anesthesia in 51 cats (r = 0.63, P less than 0.001). To assess the translation of peripheral chemoreceptor activity into expiratory minute ventilation (VE) we used an index relating the increase of VE to the increase of CSN activity for a given hypoxic stimulus (delta VE/delta CSN). Comparison of this index for cats with lowest (n = 5, HVR A = 7.0 +/- 0.8) and cats with highest (n = 5, HVR A = 53.2 +/- 4.9) ventilatory responses showed similar efficiency of central translation (0.72 +/- 0.06 and 0.70 +/- 0.08, respectively). These results indicate that interindividual variation in HVR is associated with comparable variation in hypoxic sensitivity of carotid bodies. Thus differences in peripheral chemoreceptor sensitivity may contribute to interindividual variability of HVR.